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METHODS OF SECURING BETTER CO- 
OPERATION BETWEEN GOVERN- 
MENT AND LABORATORY ZOOL- 

OGISTS IN THE SOLUTION OF 
PROBLEMS OF GENERAL OR 
NATIONAL IMPORTANCE! 


THE accumulated experience of nearly fifty 
years enables the Bureau of Fisheries to speak 
with some degree of assurance and definite- 
ness on relations with working zoologists of 
the universities. 

It is a pleasure and an honor to have this 
opportunity to refer to the nature and value 
of those relations; to indicate the importance 
of continuing and broadening them; and to 
commend to less fortunate government agen- 
cies the advantage of enlisting in their work 
the active aid of university zoologists. 

While other government institutions may 
have had intimate and continuous relations 
with university zoologists, I believe there has 
been no other federal bureau in which the 


_ eultivation of such relations has been such a 


definite and sustained policy as in the Bureau 
of Fisheries; and I am confident that no other 
bureau has secured more noteworthy results 
in this way. To state that we have had every 
reason to be well satisfied with this association 


1A symposium before the American Society of 
Zoologists, held at Baltimore on December 26, 1918, 
Professor C. E. McClung presiding, included papers 
and discussions as follows: Representing the Bu- 
reau of Entomology, Dr. L. O. Howard. Discus- 
sion by J. G. Needham. Representing the Bureau 
of Fisheries, Dr. Hugh M. Smith. Discussion by Dr. 
H. B. Ward. Representing the Bureau of Animal 
Industry, Dr. B. H. Ransom. Discussion by Dr. 
Herbert Osborn. Representing the Bureau of Bio- 
logical Survey, Dr. E. W. Nelson. Discussion by 
Dr. R. K. Nabours. Relation of the Council of 
National Defense and the National Research 
Council to the Advancement of Research, Dr. John. 
C. Merriam. 
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is to express in mild terms what must be ob- 
vious to every one familiar with the facts. 

As one consults the early records of the 
bureau and recalls the later activities and 
developments, the conclusion is inevitable that 
our relations with the laboratory zoologists 
have been not only invaluable but actually 
indispensable to us. There is some ground 
for the belief that zoologists have obtained a 
measure of profit from the cooperation, but 
there can be no doubt that the balance of 
benefits is on the government’s side. 

The mutual relations that have existed from 
the beginning have consisted essentially of (1) 
personal service rendered to the bureau by 
university zoologists for particular investiga- 
tions or special duties and (2) the extension 
of facilities to zoologists—professors, instruc- 
tors, students—for conducting investigations 
in laboratories, on vessels, or in the field. 

The advantages of this arrangement from 
our standpoint are: (1) That we have been 
able to obtain the personal aid of men pre- 
eminently qualified for studying special prob- 
lems, often at the time when those problems 
have been most pressing; and (2) that we 
have been able to secure this cooperation at 
a cost to the government that must be con- 
siderd merely nominal, for no funds provided 
by Congress would have been adequate to 
command such services had it been necessary 
to compensate them at their full worth. 

It was at the very outset of our career that 
we enlisted the services of the university 
zoologist Verrill for fundamental systematic 
work on the invertebrate animals of the north- 
east coast, which work, though now necessarily 
obsolete, has remained a standard. Verrill 
was followed by a veritable host of university 
men engaged for essential systematic work on 
the fauna of the fresh and salt waters of the 
country and its outlying possessions, and by 
a similar host who dealt with almost every 
other phase of aquatic zoology. I need not 
extol or discuss their work. I will merely 
recall to you, as some of those university 
zoologists whose labors in behalf of the bu- 
reau have been fruitful, Gilbert, Jordan and 
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Snyder in systematic ichthyology; Bigelow, 
Forbes, Hargitt, Holmes, Linton, J. P. Moore, 
Osburn, Sidney Smith and Wheeler in syste- 
matic invertebrate zoology; Birge, Bumpus, 
Dean, Grave, Greene, O. J. Herrick, F. H. 
Herrick, Kellogg, Kofoid, Lefevre, Mast, 
Mead, Parker, Pearse, Peck, Reighard, Ryder, 
Tower and Ward in anatomy, physiology, em- 
bryology, ecology and life history. This list 
is not by any means complete. 

As for the future relations of the bureau 
with universities—and this is the important 
matter before us—we ask for a continuation 
of the existing cooperative spirit and, further, 
we hope that, as far as practicable, the uni- 
versity zoologists may adapt some of their 
own researches to subjects of directly useful 
application and, whenever possible, let crea- 
tures of obvious economic importance receive 
more attention in the regular laboratory 
courses. The universities will not fail to ap- 
preciate the great need, especially in the im- 
mediate future, for affording every possible aid 
to the material as well as the intellectual 
welfare of the country. The noble response 
of the universities to the country’s call to 
service in the great crisis through which we 
have been passing—when hundreds of mem- 
bers of the faculties placed at the disposal of 
the government their technical and profes- 
sional skill and knowledge for practical use in 
every branch of public activity—has made a 
deep and lasting impress on the nation and 
has had a particularly happy influence for 
government bureaus engaged in scientific 
work, and, at the same time, should not fail 
to produce a sympathetic attitude among uni- 
versity men toward laboratories established 
and maintained at public expense for the 
conduct of scientific work with a practical 
object or application. There should result a 
more general recognition of the fact that gov- 
ernment scientific bureaus whose function is 
public service should properly concern them- 
selves chiefly with the applications of science 
to public welfare, and should devote their 
energies to pure science only in so far as may 
be necessary to launch successful enterprises 
in applied science. 
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Without having had an opportunity to con- 
fer with university men on this special sub- 
ject, I venture to offer some views and. sug- 
gestions regarding a proposed cooperative 
arrangement between the zoological labora- 
tories of the universities and the scientific 
bureaus of the government. 

The universities, can perform an invaluable 
service to the government by keeping in touch 
with the progress and demands of the applica- 
tions of science in operations of the bureaus. 

The government can render a useful service 
to the universities by keeping them informed 
of zoological problems with which the bureaus 
are confronted and of subjects in which the 
researches of pure science would be of value. 

The results of university research that are 
of significant value to the government should 
be promptly communicated to the respective 
bureaus. 

To render the proposed cooperation effective, 
there should be some kind of organization in 
which the universities and the government are 
adequately represented, to the end that the 
needs of the government are fully made known 
and the possibility of the universities’ filling 
those needs is fully canvassed. 

There might be maintained a catalogue or 
register of zoological students and instructors 
in the universities, with their peculiar quali- 
fications and their special subjects of study, 
and a statement of the conditions under which 
they might accept government employment, 
and a catalog of current and proposed govern- 
mental zoological investigations, with an ac- 
count of their objects, scope, duration, needed 
personnel, ete. 

The definite aims to be met would be to 
locate men for permanent or temporary serv- 
ice in government bureaus and to encourage 
the pursuit of promising investigations. It 
not infrequently happens that the government 
has need for men of peculiar qualifications 
and fitness for special zoological work, and 
the usual method of advertisement fails to 
reach or appeal to available men well fitted for 
that work. A central organization or com- 
mittee could locate such men and bring to 
their attention the government’s needs. 
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It sometimes occurs that in the course of 
investigations in the commercial or technical 
aspects of zoology, lack of scientific data may 
impede or prevent progress, so that work must 
be suspended until the required data are ob- 
tained. At the same time it may, and prob- 
ably not infrequently does, happen that ad- 
vanced zoological students are in position to 
take up investigations where the subject is 
not of so much consequence as the training 
in research. In such cases the government 
bureaus may supply problems that will afford 
excellent research training to the students, 
give promise of definite results for publica- 
tion, inspire students with the feeling that 
they are contributing to the general welfare, 
and at the same time expedite work under- 
taken by the government. 

One of the real hindrances to the proper 
development of the fishery service is the diffi- 
culty in securing assistants who, with such a 
knowledge of zoology as is imparted in a uni- 
versity course, are willing to enter the lower 
grades, work their way upward, and make this 
subject their life work or at least give it 
serious thought for a reasonable time. In 
aquatic biology, in aquiculture, in the various 
branches of technology as applied to water 
products, there is an inviting field in which 
there is ample opportunity for interesting and 
important original investigation. 


A drawback hitherto has been the compara- — 


tively low compensation paid. There are, 
however, certain perquisites that must be 
taken into consideration, and there is reason 
to hope that Congress will soon make a read- 
justment of salaries. Pending the time when 
various schools of fishery may be established 
at the universities on a par with schools of 
forestry, the universities can render a distinct 
service to the Bureau of Fisheries (and to the 
fishery departments of the various state gov- 
ernments) by making an effort to direct the 
attention of students and graduates to the 
inducements and attractions afforded by the 
government fishery work, and perhaps to adapt 
parts of zoological courses and the research 
work of graduate students to practical prob- 
lems associated with the country’s aquatic re- 
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sources. It can not impair, but may enhance, 
the value of zoological study or scientific re- 
search to have it deal with subjects that may 
have a direct practical value in commerce, 
industry, legislation or administration. 

In the readjustment of national and inter- 
national relations growing out of the Great 
War, the aquatic resources of the world are 
certain to assume a more prominent place 
than ever before. It appears to me that for 
Americans one of the real compensations of 
the war is going to be an increased apprecia- 
tion of and dependence on aquatic foods, many 
of them hitherto neglected or spurned because 
of our ignorance, prejudice or wasteful habits. 
This new attitude, evidence of which already 
exists, if properly encouraged and directed, 
can become an important factor in our na- 
tional life. Among the questions that arise 
are: How can our matchless water resources 
best be adapted to the country’s and the 
world’s needs? How shall they be most ade- 
quately utilized and at the same time pre- 
served from dissipation, or, in other words, 
what steps should be taken by the federal 
government, in cooperation with the state gov- 
ernments, to secure maximum production con- 
sistent with an unimpaired source of supply? 

The Bureau of Fisheries will need all pos- 
sible outside assistance in meeting increased 
duties and responsibilities that have already 
begun to devolve upon it; and there will be a 
greater necessity than ever before arose to 
invoke the cooperation of practical zoologists 
in the elucidation of problems connected with 
the administration of the fisheries and the 
conduct of fishery and aquicultural enter- 
prises. Knowing as I do the limitations that 
are necessarily imposed on the make-up of 
our permanent scientific staff, it seems to me 
to be incontrovertible that our ability to 
measure up to the situation and meet the 
needs of the coming years will depend in large 
part on our success in enlisting for personal 
service and sympathetic counsel the trained 
minds in the university zoological laboratories 
or the trained students sent therefrom. 

H. M. 


BUREAU OF FISHERIES, 
WASHINGTON, D. C. 
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THE most cordial relations have always ex- 
isted between the zoologists of the country 
and the Bureau of Fisheries. When the bu- 
reau was established, its work was placed in 
charge of one who was recognized as a sci- 
entific authority and who commanded the sup- 
port of investigators in zoology because of 
his scientific standing. The same recognition 
is accorded to the present head of the Bureau 
of Fisheries and to his able corps of assistants. 

The characteristic feature of these relations, 
however, has been the individuality of the 
situation. Recognition has been given the in- 
dividual leader by the individual investigator 
and that cooperation in the activities of the 
bureau, which has been referred to so cordially 
by Dr. Smith, has resulted from individual 
initiative, for the teacher or investigator has 
responded to the personal requests of the sci- 
entific leaders in the bureau. Now, admirable 
as these relations have been in many ways, I 
do not look upon the cooperation as the most 
effective which can be secured, for it has not 
been animated and directed by the institutions 
of the country which concern themselves with 
the training of investigators and with the 
encouragement of research. 

So far as I know there have been no fixed 
and formal relations in the past between the 
government bureau and the public or private 
colleges and universities. The results which 
have come from individual initiative are so 
conspicuously satisfactory, however, that one 
may confidently look forward to much greater 
benefits, if more extended and definite rela- 
tions can be established between the Bureau 
of Fisheries and the educational research in- 
stitutions of the country. The next question 
is naturally the direction, scope and character 
of such relations as are likely to yield greater 
results. 

The paper of Dr. Smith has justly empha- 
sized the need for greater work on the prob- 
lems of aquatic resources and their utilization 
for human welfare. No comment is needed to 
demonstrate the social significance of the pres- 
ent high prices of food and of the heavy draft 
on the world’s reserve of food stuffs in con- 
sequence of the war. To counteract the reduc- 
tion in food supplies and the increased prices 
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of food articles no movement offers greater 
hope than that which draws into the realm of 
human consumption new foods and thereby 
lessens the demand on old supplies while at 
the same time it offers for the dietary of man 
a greater variety than was included before. 

This is precisely the work of the U. S. 
Bureau of Fisheries. In various ways it con- 
tributes to the perpetuation and increase of 
the supply of well-known and _ long-utilized 
varieties of food fishes while at the same time 
it endeavors to find and utilize unknown or 
undervalued aquatic products. It has met 
with marked success in both lines of activity; 
but to make further progress, especially in the 
direction of discovering and utilizing new 
kinds of fish, and perhaps also of other aquatic 
organisms, research must come in to demon- 
strate the what and how in the situation. 
The universities of this nation are already 
many of them organized for research and 
others have made partial progress in the 
achievement of that organization so that they 
are able to do the research that is needed with 
less expenditure of money, time and energy 
than any other agency, especially in compar- 
ison with a new organization that must be 
built from the ground up. Furthermore, the 
universities have a multitude of young work- 
ers eager to find opportunities for a future 
career, and hence likely to be attentive to the 
appeals from this new field. To realize all 
the possibilities of this movement, therefore, 
there is need of more effective cooperation as 
well as more extended and more active effort. 

There are two real educational problems, or 
two real points of attack on the one great 
problem, which are outlined in the presenta- 
tion of Dr. Smith: (1) Technical training of 
young men for this work. This involves the 
introduction of courses of study which shall 
fit them to carry on the work demanded by the 
U. S. Bureau of Fisheries and by the corre- 
sponding state organizations. (2) Organiza- 
tion of science to permit the exchange of 
knowledge and formulation of plans, as well 
as to secure cooperation in solving the prob- 
lems. 

In spite of what has been said by others to- 
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day I feel sure that the future of research is 
bound to be different from its work in the 
past. In the past the dominant note in sci- 
entific work has been a high degree of individ- 
ualism; in the future I believe it will be a 
pronounced tendency towards correlation in 
the investigation of significant problems. 
When the U. S. government brought together 
chemists in Washington and set them to work 
on poison gases in warfare, this action broke 
down the ancient barrier supposed to exist 
between any control over individual activity 
and success in research. It assigned men a 
prescribed problem—and you all know how 


successfully this was met and solved. In- 


dividual action which has been so general in 
the past will, in my opinion, disappear grad- 
ually until men in scientific circles are work- 
ing not under restraint, but under some gen- 
eral direction in a joint attack on these prob- 
lems, the solution of which is of evident and 
most immediate value for the human race. 

Training Younger Men for Expert Work of 
Bureaus——To furnish scientifie training for 
attacking and solving the problems of exist- 
ence is a characteristic function of our uni- 
versities. These institutions have sought, in 
recent years at least, to keep in touch with ap- 
plied science, perhaps chiefly along individual 
lines; but no one of our universities is with- 
out some work in applied science, and the va- 
rious schools of agriculture, engineering and 
laboratory science have reached a development 
truly characteristic of those institutions. It 
is natural that a similar training should be 
provided for aquiculture. To be sure, there 
are certain limits to this as the demand in the 
field is small as compared with that in agri- 
culture and the number of men interested in 
pursuing such work is limited. Furthermore, 
the funds in the possession of institutions are 
limited and it is impossible to enter on the 
study of all problems. But even after all has 
been said and done, one must recognize a real 
demand upon the university to furnish help 
in this evident and increasing need. 

Let me emphasize at this point the fact 
that in the course of their growth universities 


' must come naturally to the same sort of spe- 
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cialization that individuals have reached. It 
has been characteristic of the larger institu- 
tions rather generally in this country during 
the past that whenever any department or line 
of work was suggested by one institution, every 
other one has desired at once to introduce a 
similar department. Now, funds are and in 
future will be even more lacking for duplica- 
tion of new departments and our universities 
must face the problem of teaching subjects for 
which they are naturally adapted by their lo- 
cation and the funds at their command. It 
is very likely also that new topics which are 
taken up by any institution will have in many 
cases a genetic relation to the history and 
previous program of the institution as well 
as to its geographic location and natural ad- 
vantages. Other limiting and directing in- 
fluences will readily suggest themselves with- 
out further discussion of this point. But how- 
ever the matter is determined, there is sure 
to be in future university development a clear 
recognition of the fact that it is neither pos- 
sible nor desirable for each institution to 
cover all fields of developing knowledge. And 
this principle applies clearly to the special 
question under consideration. 

Courses in aquiculture must be established 
to train technical workers and those institu- 
tions should embark upon the work which are 
advantageously located to undertake it, all 
factors being considered. It is also important 
to note that such work may follow either one 
of two distinct lines. There will be courses 
of a general character to train the routine 
worker, and those of advanced character to 
train the research worker. There is evident 
need in both directions in order to prepare 
men for general purposes and also to carry on 
research and direct the work of the former 
group. The general training will naturally 
be given in special undergraduate courses, 
whereas the special work must be provided in 
courses for graduate students. 

T should like to emphasize here the necessity 
of having the specific cooperation of the Bu- 
reau of Fisheries in order to make this work 
successful in either phase. A certain amount 
of technical’ practise is inseparable from 


[N. 8. Vou. L. No, 1279 - 


proper training in this field. It already ex- 
ists under the control of the bureau, and the 
proper type of organization will bring these 
two things together so that the student getting 
training along theoretical and laboratory lines 
will be able to secure practical work under the 
Bureau of Fisheries. This practical train- 
ing might well be given during the summer 
months. There are opportunities for this 
practise in connection with the operation of 
egg taking and other work of the fish hatchery 
and with the problems of fish foods to be 
worked out in the new laboratory of the bu- 
reau. There are opportunities of this sort at 
many points already controlled by the bureau, 
which might be very appropriately utilized for 
training men registered in these special 
courses. The bureau already provides in part 
for taking in college students, associating 
them with this work and giving them manual 
training in those processes essential for work 
in practical fisheries problems. 

May I point out one feature known to the 
bureau which has proved thus far difficult to 
handle well and which is conspicuous to the 
outsider as a weakness in the present organi- 
zation. The helpers drawn into this summer 
work are often only casually interested in the 
problem or concerned merely in getting a 
pleasant summer vacation. They are not men 
who are so directly interested in fish culture 
problems as to desire to make this summer 
training a part of their general education for 
service in fisheries work. If these summer 
positions could be filled first of all by men 
who are seeking to secure thorough training 
for work as fishery experts and hence directly 
interested in the problems of the fisheries, the 
students would be advantaged in their work 
and the training given would not be incidental 
but would form part of a general program’ 
that would ultimately serve to advance the 
work of the bureau and fisheries interests in 
general. 

Organization of Science touch upon this 
theme with some hesitation. The National 
Research Council has given intensive study to 
the problem, and the opinions of an outsider 
are likely to be premature or to appear of 
little value in comparison with Dr. Merriam’s. 
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Some work has already been done to bring 
into closer touch the research worker and the 
bureau. Many of the men before me have 
enjoyed from time to time opportunities for 
carrying out investigations at various labora- 
tories and have gained immensely, not only in 
their own work but in the possibilities for 
training younger men to meet the needs of the 
service. There is a demand for a more defi- 
nitely organized program, one calculated to 
bring the university laboratory with its pure 
science and the bureau with its applied science 
into definite and intimate contact. Two lines 
of attack are possible: 

First, the end desired might be reached 
under the direction of the research council or 
some branch of it through discussion or corre- 
spondence. The gain would be very great. I 
merely suggest one of the evident disadvan- 
tages in such a plan. It throws a heavy bur- 
den of labor on some central committee. Its 
success depends upon the existence of a ma- 
chinery functioning actively enough to carry 
out all the processes of conveying the informa- 
tion and coordinating the plans. Further- 
more, it suffers the disadvantage of being at 
times subject to the difficulties due to imper- 
fect understanding. Men express themselves 
so differently that what is found on the 
written page is sometimes interpreted in a 
different way than was intended. This may 
be followed by a further waste of time spent 
in explanations. Extensive discussions in 
modern science have arisen from this very 
cause and the result is evident loss of energy. 

The second method, which looks more likely 
to be successful, is a plan for having a divi- 
sional board of ten, fifteen or twenty members, 
which should be representative of different 
parts of the country, different institutions, 
different lines of work, and different regions 
that come in contact with different phases of 
existence—a board to have meetings as a gen- 
eral body and able to have personal confer- 
ences with representatives of the Bureau of 
Fisheries. The advantages of personal con- 
tact seem to make this a more profitable line 
of attack than the other, though I am not 
blind to the difficulties in both suggestions. 
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Personal discussion brings up new points of 
view and yields keener analyses of any situ- 
ation; it provides, I believe, means for meet- 
ing difficulties more readily than methods of 
conference by letter. 

I want to indicate clearly, however, that if 
such a plan is to be tried this board must be 
directly subject to the Bureau of Fisheries. 
I am confident that the history of the past 
shows that no undesirable connotation can be 
attached to the words “subject to.” The bu- 
reau has responsibility for these problems 
given it by the people and should have the 
final authority in such an arrangement. It 
should have freedom to suggest where in its 
experience certain plans do not seem to be 
feasible. 

It would be possible for such a body to hold 
sectional or topical conferences for the dis- 
cussion of problems important in a particular 
region or for the solution by joint action of a 
question of serious import at a particular 
time. The membership of such conferences 
could be specifically determined with reference 
to the special need and the definite questions 
that demanded experimental investigation or 
laboratory study to be taken back to the uni- 
versities for research and report at some later 
date. Other advantages will evidently accrue 
from this association of technical experts and 
scientific investigators in a board which could 
outline a plan of active and direct procedure 
with a view to securing the necessary knowl- 
edge whether it was already in existence or 
had to be worked out by investigators properly 
equipped with library and laboratory facilities. 

Such a board would exert a powerful in- 
fluence outside of that which it might have in 
developing a program; it would possess power 
to push those lines of activity which are seen 


on analysis to be not only right but essential. 


Important items often appeal to men in legis- 
lative halls or to the general public as being 
quite unnecessary or even foolish. A board 
representing the public at large would give a 
weight to its views that could not be imparted 
to them in any other way. 

Of course, one has to consider also another 
aspect of the question. It is inevitable that 
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attempts be made from time to time to force 
the introduction of ,unwise policies and the 
modification of well-planned organization; 
these influences may emanate from political 
centers and sources that are unfortunate. At 
best such influences delay the progress of sci- 
entific investigation and the application of sci- 
entific methods, in this instance to the Bu- 
reau of Fisheries; at worst they destroy work 
built up by laborious efforts in the past. We 
must be awake to the need not only for build- 
ing an organization and for securing the best 
so that it can weather the shifting of political 
results but also for directing the organization 
parties and of public opinion in politics. 
Henry B. Warp 


MEDICINE, A DETERMINING FACTOR 
IN WAR? 


THE death rate in our Civil War of killed 
and dying of wounds is given as thirty-three 
per thousand, the disease death rate as sixty- 
five. In the Spanish War the death rate from 
battle is five and the death rate from disease 
30.4 per thousand. In the present war, taking 
the statistics up to March 28, 1919, we find 
the rate of death from wounds received in 
action is 14.191 and that of death from dis- 
ease is 14.797 per thousand. This includes 
the army on both sides of the ocean. The 
statistics of the American Expeditionary 
Forces, with an average strength of 975,716, 
reveal a rate of death from wounds in action 
of 31.256 per thousand and a death rate from 
disease of 11.233. Of those who died of dis- 
ease, pneumonia claimed 9.146 per thousand. 

Studying comparatively the diseases of the 
American armies during the Civil War, Span- 
ish-American War and the recent war, we find 
that malaria was one of the chief causes of 
disability in both the Civil War and the Span- 
ish-American War, though it caused but 6 per 
cent. of the deaths in the Civil War and but 
10 per cent. in the Spanish-American War. 
But in the recent war malaria has caused such 


1 From the presidential address of Dr. Alexander 
Lambert given at the Atlantic City Meeting of 
the American Medical Association and printed in 
the Journal of the association. 
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a small number of deaths that it is not given 
in detail, but is put into the aggregate term of 
“other diseases.” Typhoid fever, with typho- 
malaria, so called, was one of the chief causes 
of death from disease in both the Civil War 
and the Spanish-American War, causing 22.4 
per cent. of the deaths of the Civil War, and 
being the one great uncontrolled epidemic of 
the Spanish-American War, causing in the 
fighting period of the latter war 60.5 per cent. 
of all deaths. But in the recent war only 0.4 
per cent. of the deaths are chargeable to this 
scourge. Pneumonia, on the other hand, 
causing only 13 per cent. of the deaths during 
the four years of the Civil War and only 8 per 
cent. in five months of the Spanish-American 
War, has become the dreaded epidemic of the 
recent war, causing in the American army 85 
per cent. of all deaths from disease. In the 
Civil War, meningitis caused 2 per cent. of 
the deaths, and 2 per cent. of the deaths in the 
Spanish-American War, and it caused 4 per 
cent. of the deaths in this war. Smallpox 
caused 4 per cent. of the deaths in the Civil 
War; in the Spanish-American War, one man 
died of this disease; in this war, one man died 
from smallpox in the United States and five 
in France. In 1918 and in the first months 
of 1919, there were 102 patients with smallpox 
admitted to the hospitals in the United States. 
These patients came into the various camps 
from civil life, for the disease developed 
among the recruits before they could be vac- 
cinated and thus protected, but it has not de- 
veloped at all among the vaccinated troops in 
the United States. Dysentery caused 28 per 
cent. of the deaths in the Civil War, and 
nearly 30 per cent. (29.3 per cent.) of the 
5,600,000 cases of disease reported in that war. 
In the Spanish-American War it caused 5.6 
per cent. of the deaths. But it caused only 
forty-one deaths out of 48,000 cases, or 0.08 
per cent. of the deaths in the recent war. 
The transmission of yellow fever by mosqui- 
toes does not come into consideration in the 
recent war, though there were small epidemics 
of this disease in both the former wars, there 
being about 1,300 cases in the Civil War and 
about 1,100 in the Spanish-American War. 

There is one achievement by the Medical 
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Department of the United States Army after 
the Civil War which stands as a lasting monu- 
ment to the industry and genius of the sur- 
geons of that time; it is the “Medical and 
Surgical History of the War of the Rebel- 


lion.” This was the first great medical his- — 


tory ever published of any war, and remains 
still the standard to be attained. 

As a result of the scientific medical work 
during and after the Spanish-American War, 
the investigations of three American army 
surgeons, Jesse Lazear, James Carroll and 
Walter Reed, gave to the world the solution 
of the problem of the transmission of yellow 
fever by mosquitoes. With this knowledge, 
came simultaneously the power to control this 
dread disease, which for centuries had been 
the scourge of the West Indies, and had time 
and again spread in devastating epidemics to 
this country and even to southern Europe. 
Lazear and Carroll laid down their lives to 
gain this knowledge, and paid the ultimate 
sacrifice in order that thousands, through 
their work, might be protected and live. The 
sanitary control of mosquitoes, and thus of 
tropical malaria and yellow fever, and the 
wise administration of this knowledge, made 
possible the building of the Panama Canal. 
It was an American army surgeon, William C. 
Gorgas, who seized this great opportunity and 
transformed a pesthole of tropical diseases 
into a healthy and safe terrain, that the engi- 
neering genius of the United States Army 
might be free to construct the canal. The 
French under De Lesseps had failed because 
of the epidemic and tropical diseases which 
were at that time uncontrollable. Disease had 
defied and overcome engineering skill and 
genius. Preventive medicine controlled and 
conquered. 

Ten years ago the practical application of 
the knowledge gained from the study of the 
epidemic of typhoid fever of the Spanish- 
American War brought about the compulsory 
inoculation against typhoid in the United 
States Army. It had been shown by the 
Vaughan and Shakespeare Board that nearly 
65 per cent. of the typhoid fever of that war 
was transmitted by contact of man with man, 
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and was not water borne. Hence sanitation 
could only reduce typhoid to a certain level 
and not eradicate it. The introduction of 
compulsory typhoid inoculation in the army 
has practically eradicated the disease. Fol- 
lowing the work of the English medical corps 
in the Boer War, a United States Army sur- 
geon, F. F. Russell, made possible the prac- 
tical application of this method in the U. S. 
Army and proved conclusively that typhoid 
fever could be completely controlled. The 
American Army Medical Corps has, in the 
recent war, discovered the transmissibility of 
trench fever by body lice, and thus has shown 
the means of prevention of this new disease 
which, while killing no one, rendered thou- 
sands of men useless for weeks and ineffective 
for fighting. This discovery came to save 
thousands of men for the fighting lines at a 
time when they were urgently needed. 
Medical science has to-day, therefore, within 
its grasp the power to control the diseases 
which, in former times, decimated warring 
armies and spread out from these armies 
among the non-combatant populations. For- 
merly, when war broke out, it was almost in- 
evitably followed by some dread pestilence 
among the civil populations of the countries 


in which the war was waged. By proper sani-~ 


tation and preventive inoculation, dysentery 
and cholera can be abolished; by vaccination 
armies can be protected against smallpox. 
Body lice disseminate typhus, recurrent fever, 
and trench fever, and by proper disinfection 
of these vermin these diseases cease to occur. 
Through sanitation and preventive inocula- 
tion, typhoid fever, the scourge of the two 
previous wars, is absolutely controlled, and 
this includes also paratyphoid, which has been 
recognized as a separate entity only since the 
Spanish-American War. In the Spanish- 
American War, 60.5 per cent. of all deaths 
were caused by typhoid, and in the present 
war 85 per cent, were caused by pneumonia. 
The typhoid of the Spanish-American War 
was due to local causes and local epidemics. 
The pneumonia of this war was beyond con- 
trol, and was part of a world-wide epidemic 
that swept over both hemispheres, and the 
morbidity and mortality of some of the cities 
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of this country exceeded those of the camps. 
Subtracting the death rate caused by pneu- 
monia from the total death rate by disease in 
the recent war we have 2.2 per thousand for 
the entire army on both sides of the water, 
which is practically a peace-time death rate. 
Meningitis has caused, in this war, ten times 
as many deaths as typhoid fever; pneumonia 
has caused two hundred times as many. 
Mumps and scarlet fever, of the infectious 
diseases of the young men, remain as yet to 
be controlled, but they are not of great import 
in the armies in war. The disabling type of 
disease coming under the head of venereal 
disease has, in this war, been so controlled 
that the number of cases brought from civil 
life was greater than the number occurring in 
the American Expeditionary Forces in France, 
which was reduced to twenty-two per thousand 
per year, a rate only one eighth as high as the 
incidence among recruits coming from civil 
life, and only one third as high as the best 
that ever had been accomplished in the army 
before. 

Influenza, measles and pneumonia, in the 
respiratory group, still stand as baffling prob- 
lems, and their control has not been accom- 
plished. Measles appeared and spread until 
it no longer had material on which to spread, 
as one attack confers immunity to a second. 
Pneumonia, following influenza or originating 
as a primary disease, still eludes control. 
But the knowledge which we have gained in 
this war of the methods of its spread, of the 
various infectious organisms which produce it, 
and their various types and varying virulence, 
of its occurrence as a secondary complication 
to measles and influenza, has enormously in- 
creased. The value of the facts thus learned 
are incalculable, and belief is justified that 
the problem is better understood than ever 
before, and that we soon shall see the solution 
of these problems. 

The occurrence in the camps of meningitis, 
another disease of the respiratory group, as 
far as its portal of infection is concerned, has 
been forty-five times as frequent in the army 
as its occurrence in civil life among the same 
age group. This has been due to overcrowd- 
ing and the diminution of air space allowed 
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the individual soldier in badly ventilated bar- 
racks. The responsibility for these sanitary 
sins rests on the General Staff and not on the 
Medical Corps. 

What then are the lessons that we can draw 
for future action? There is no question but 
that the salvage of human. beings, the pro- 
tection of troops from disease in an army, re- 
news and saves the fighting forces. Until 
recently, until medical science could control 
disease during war time, armies had been 
more decimated and injured by disease than 
through battle casualties. Now that, except 
for epidemic spread of respiratory diseases, 
the communicable and epidemic spreading 
diseases can practically be controlled, the 
medical corps of an army has become an es- 
sential part of the fighting organization. 
Whole nations must now go to war. No 
longer can they mobilize a selected portion 
of volunteers and send them to fight the war 
and defend the nation. Since all the youth 
of the nation must mobilize and turn to war, 
it becomes the duty of a general staff to save 
its man power and to salvage it to the greatest 
extent possible. The history of the Crimean 
War, of our Spanish-American War, and our 
experience in the recent war have clearly 
shown that only through proper representa- 
tion on the general staff by those men trained 
in such salvage, and by experts in such knowl- 
edge of sanitation, can this duty be per- 
formed. When the General Staff of the 
United States Army comes to realize this 
fully, one can not conceive that it will fail to 
give proper representation in its councils and 
organization to the Medical Department. The 
practical necessity for this was finally recog- 
nized in the A. E. F. by General Pershing 
and three medical officers were detailed at 
General Headquarters as substantive members 
of the General Staff. Responsibility ard au- 
thority can not be separated, and only by such 
organization can adequate authority equal the 
inevitable responsibilities. 

In the mobilization of the industrial forces 
of the nation by the Council of National De- 
fense, the health of the nation and the pro- 
tection of both nation and its armies was 
regarded of such importance that it demanded 
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direct representation of the medical profes- 
sion on this board. This is also true of the 
navy, for its Medical Department is repre- 
sented on the General Board. Oddly enough, 
the anachronism still exists that in the Gen- 
eral Staff of the United States Army the Med- 
ical Department is regarded as an outsider. 
The safeguarding of the health and fighting 
vigor of an army, the salvage of its wounded, 
the saving of man power through protection 
from disease are still regarded as foreign to 
staff organization. The medical and sanitary 
formations are still regarded as non-combat- 
ants, although those serving with the troops 
often go forward and mingle with them in the 
combats, that the morale of the men may be 
better sustained. Duty demands it, and they 
have shown themselves willing, in this war, to 
be unarmed combatants, not non-combatants. 
The ratio of the medical officers killed and dy- 
ing of wounds has been exceeded only by that 
of the infantry and artillery, which branches 
necessarily bear the brunt of the battles. The 
pro rata death rate of the medical officers has 
exceeded that of aviators and of engineers. 

This subject is a matter for congressional 
action, but the profession of this country, 
while the experiences of this war are still 
vivid in its mind, must turn to the Congress, 
must make an intelligent exposition of these 
facts, and must bring about, by legal enact- 
ment, an adequate representation of the Med- 
ical Department on the General Staff of the 
army. 

I desire to draw but one more deduction 
from the medical lessons of this great war, 
and that in reality is the climax toward which 
everything points. That is, if this nation, 
through its present medical knowledge, has 
within its grasp the power to control com- 
municable, and hence preventable, diseases, 
there must be established a nation-wide con- 
trolling organization for this purpose a Na- 
tional Department of Health. Over 33 per 
cent. of our younger men were disqualified 
from the draft for physical defects. There 
is need of wider supervision of our growing 
boys and girls to build up a more robust na- 
tion, and it is especially urgent in rural dis- 
tricts. If we are to have some form of uni- 
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versal military service, the very necessity of 
its universality demands some general super- 
vision of the health of the youth of the na- 
tion, through protection against the trans- 
missible diseases, and direction over the giv- 
ing of health to the people as we now give 
education. This war has taught that there 
remains economic value in the maimed and 
wounded, and it is our duty to develop this 
value to its fullest extent. The maiming and 
injury of our workers, in the every-day work 
of industry, far exceeds each year, the battle 
casualties of this war, and there is an eco- 
nomic necessity and duty to be performed in 
the salvage and reconstruction of the indus- 
trially injured. 

Malaria still prevents the use of large areas 
of our southern states, and saps the energy of 


a large portion of the population. Typhoid. 


fever still rests as a blot on the rural hygiene 
of this country. The control of epidemics be- 
tween states is already in the hands of the 
Public Health Service, and within states, if 
state authorities request aid. Quarantine 
from outside infection is also under federal 
control. There are many other federal activi- 
ties partially supervising health and disease 
through the various departments of the fed- 
eral government. But it all lacks the efficient 
power of central correlation, and there remain 
many public health activities that should be 
undertaken by central action, from some of 
the problems of infant mortality to the prob- 
lems of the increase of degenerative diseases 
of late middle life. It is the duty of the 
American Medical Association, and of each 
member of each state association, to urge on 
Congress the establishment of a National De- 
partment of Health. 


WALTER GOULD DAVIS 


THE meteorological service of the Argentine 
Republic will be the enduring monument of 
Walter Gould Davis, whose death on April 30, 
at his old homestead in Danville, Vt., removed 
one of the world’s best-known and most highly 
respected meteorologists. 

As a young man Mr, Davis went to Argen- 
tina to serve as assistant to Dr. Benjamin 
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Apthorp Gould, who founded the Astronomical 
Observatory at Cordoba, and, in 1872, estab- 
lished the Argentine Meteorological Service, 
which was installed in the Astronomical Ob- 
servatory, the two organizations being inde- 
pendent of one another, although under the 
same director. Dr. Gould continued in charge 
of this service until towards the end of 1884, 
when he left Argentina, and in 1885, Mr. 
Davis succeeded him as director, continuing 
in that position until his retirement in May, 
1915, after thirty years of active work. Under 
Mr. Davis’s able leadership, the Argentine 
Meteorological Service attained a position in 
the very front rank of government meteorolog- 
ical organizations. When he resigned his post, 
to secure well-deserved rest and to seek to re- 
gain his health in his own country, the Argen- 
tine service extended over an area of nearly 
3,000 miles in a north- and south-line, its 
southernmost station being in the South Ork- 
ney Islands, in latitude 60° 43’ south. Over 
2,000 stations were then cooperating in the 
work of taking meteorological and magnetic 
observations. The morning and evening ob- 
servations from nearly 200 stations were be- 
ing used in the construction of the daily 
weather map, in addition to the daily rainfall 
records from about 1,350 rainfall stations. 

The development of meteorological work 
under Mr. Davis was rapid and many-sided. 
In 1885, the year in which he became director, 
the Meteorological Office (Oficina Meteorolog- 
ica Argentina) was made a separate organiza- 
tion, and its headquarters were moved from 
the Astronomical Observatory to a larger and 
better building, especially built for the pur- 
pose, the grounds immediately adjoining. In 
1901 the central office was moved to Buenos 
Aires, where the telegraphic and other facili- 
ties for the preparation of a daily weather 
map, publication of which was begun on Feb- 
ruary 21,1902, were much greater than at Cor- 
doba. A hydrometric section was established 


in 1902; a magnetic section and a forecasting 
service in 1904; a rainfall service in 1912, and 
a system of weekly, or longer forecasts in 
1915. The section of climatic statistics has 
continued to have its headquarters at Cordoba, 
where it collects and compiles climatological 
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data, maintains a first-class observatory, and 
is carrying on researches in agricultural 
meteorology. 

Mr. Davis was a tremendously keen, active 
and progressive director. He was not only an 
unusually efficient executive officer, but he was 
also a man of wide learning and of a great 
variety of interests. Both as director, and as 
a man, he had the respect and loyal devotion 
of all his associates and employees. He was 
always well abreast of the times, and often 
was a pioneer in keeping ahead of the times. 
Not content with covering the mainland of 
his great district with meteorological stations, 
he extended his service into the Antarctic 
province to the south. An illustration of his 
desire to have the organization under his con- 
trol contribute in every possible way to the 
advancement of meteorological knowledge was 
his acquirement, in 1904, of the meteorological 
and magnetic station at Laurie Island, in the 
South Orkneys, which had originally been 
established by the Scottish Antarctic Expedi- 
tion. Since 1904, this remote southern sta- 
tion has been operated, without a break in its 
records, as a part of the Argentine Meteor- 
ological Service. The personnel of this lonely 
outpost is relieved only once each year, when 
supplies are sent for the coming twelve 
months. The men are then completely isolated, 
without (at last accounts) any mail or cable 
communication, until the relief vessel returns 
the following year. Under these conditions 
of extreme loneliness and hardship, the ob- 
servers at Laurie Island have maintained their 
observations for fifteen years. This is a re- 
markable record of scientific work of the 
greatest importance in the study of world 
meteorology. In his Laurie Island station 
Mr. Davis always took great pride, and well 
he might do so. 

Fully alive to all the needs of his service, 
Mr. Davis called to help him in his scientific 
work the best meteorologists whom he could 
find. From this country, he secured Professor 
F. H. Bigelow, formerly of the Weather Bu- 
reau, who has had charge of the magnetic 
work in Argentina since September, 1915; 
Mr, H. H. Clayton, formerly of Blue Hill 
Observatory, and since 1913 chief of the De- 
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partment of Forecasts in Buenos Aires; Mr. 
L. G. Schultz, chief of the magnetic section 
until 1915 and others. Mr. George O. Wiggin, 
the present director of the Argentine Meteor- 
ological Office, is also a native of the United 
States. 

The high quality of Mr. Davis’s work was 
fully appreciated by his meteorological col- 
leagues everywhere. His reputation as a me- 
teorologist and as the successful administra- 
tive head of a large and remarkably efficient 
organization won for him a position on the 
International Meteorological Committee, the 
highest international authority on meteorol- 
ogy. This was a well-deserved recognition of 
the importance of his contributions to me- 
teorology, and of his sound judgment on sci- 
entific matters. 

The many publications of the Argentine 
Meteorological Service which were issued 
under Mr. Davis’s direction constitute an in- 
spiring record of splendid work, well planned, 
thoroughly organized, and ably carried out. 
For comparatively few countries are there 
available such excellent meteorological and 
climatological publications, some of, them in 
English, as the Argentine Meteorological 
Service has sent out. 

By the death of Walter Gould Davis the 
world has lost one of its most eminent meteor- 
ologists, and those of his colleagues who had 
the privilege of knowing him have lost a 
warm-hearted, sympathetic and helpful friend. 

Ropert Warp 

HARVARD UNIVERSITY, 

May 31, 1919 


SCIENTIFIC EVENTS 
THE VOLCANIC ERUPTION IN JAVA 


OFFICIAL advices received by the State De- 
partment report that the recent eruption of 
the Klot (or Kalut) voleano in Java cost 40,- 
000 native lives, destroyed 20,000 acres of 
crops, principally rice, by its flow of hot mud, 
and did millions of dollars’ damage by the 
falling ashes in regions outside the devastated 
districts. The National Geographic Society 
has issued from its Washington headquarters 
the following bulletin: 
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_ Voleano-made in the first place, and constantly 
being remade by them, Java has more volcanoes 
than any area of its size in the world. Estimates 
of the active and extinct craters range from 100 
to 150. Everywhere in Java, in the huge crater 
lakes, in fissures that now are river beds, even in 
ancient temples, half-finished when interrupted by 
some fiery convulsion, are evidences of cataclysmic 
forces—such turbulent forces as now are in con- 
tinuous hysteria in the Valley of the Ten Thousand 


Smokes in Alaska and break their crusted surface ~ 


cage intermittently in Java. 

The ‘‘treacherous Klot,’’ as the natives call it, 
all but wiped out the town of Britar, but even its 
devastation, as reported to the State Department, 
was mild compared to the violent upheaval of 
Krakatoa in 1883. Then mother nature turned 
anarchist and planted a Gargantuan infernal ma- 
chine on the doorstep of Java. Krakatoa is a 
little island in the Sunda Strait, between Sumatra 
and Java, Australians, as far from the explosions 
as New York is from El] Paso, heard the terrific 
detonation, more than half the island was blotted 
out, parts of it were flung aloft four times as high 
as the world’s highest mountain, and to touch bot- 
tom below the water’s surface, where most of the 
island has been, henceforth required a plumb line 
twice as long as the height of the Washington 
Monument. Skyscraper waves flooded adjacent is- 
lands and rolled half way around the earth. Every 
human ear drum heard, though it may not have 
registered, the air waves as they vibrated three or 
four times around the earth. 

Krakatoa levied a smaller toll in human life than 
Klot because of its isolation, and many of the 35,- 
000 deaths from Krakatoa’s eruption were at far 
distant points by drowning. 

An eruption anywhere on the island means dis- 
aster. For Java, about equal in area to New York 
state, supports a population greater than the com- 
bined populations of the empire state and the four 
other most populous states in the Union—Pennsyl- 
vania, Illinois, Ohio and Texas. 


EXPEDITION FROM THE CALIFORNIA MUSEUM 
OF VERTEBRATE ZOOLOGY TO ALASKA 
THE museum of vertebrate zoology of the 

University of California has again under- 

taken field work in Alaska, and a party to 

work in that region left the Museum on May 

14, to be gone until October 1. The route for 

the present season is to lie in southeastern 

Alaska in the vicinity of Wrangell. It will 
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follow up the Stikine River from the sea east- 
wardly into the interior to the vicinity of 
Telegraph Creek, British Columbia. The pur- 
pose of the work will be to gather specimens 
and all sorts of natural history information 
concerning the mammals and birds of the 
section traversed, particularly in order to 
learn how the fauna of the relatively arid in- 
terior differs from that of the humid coast 
belt, as also what happens where the two 
faunas meet. | 

Several seasons of work in the same general 
region have brought together large collections 
from adjacent sections and these have already 
been reported upon fully in a series of papers 
published from the University of California 
Press; so that the new material will be 
gathered and interpreted upon a more advan- 
tageous basis than would otherwise be possible. 

The present year’s field work is in charge of 
Mr. H. S. Swarth, curator of birds in the 
museum, and he will be assisted by Mr. Joseph 
Dixon, economic mammalogist, as also by a 
local trapper and hunter. 

This opportunity of the museum of verte- 
brate zoology to resume its field work in south- 
eastern Alaska is due to the special interest 
of Miss Annie M. Alexander, who is providing 
the means whereby the work can be carried on 
there. This is in accordance with the general 
plan adopted by Miss Alexander some years 
ago, namely, to contribute to a more complete 
knowledge of the vertebrate fauna of the 
Pacific coast of North America. 

As heretofore, all of the field notes, photo- 
graphs and specimens, which latter include 
study skins, skeletons and skulls of mammals 
and birds, become at once the property of the 
University of California. 


INTERNATIONAL ENGINEERING STANDARD- 
IZATION 

The Electrical World states that Professor 
Comfort A. Adams, of Harvard University, 
president of the American Institute of Elec- 
trical Engineers, has returned from the trip 
which he made to England and France with 
H. M. Hobart, of the General Electric Com- 
pany in the interest of standardization. Mr. 
Hobart remained abroad and is doing work 
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of the same character as that in which he and 
Professor Adams were engaged. Mr. Hobart 
will probably return about the middle of July. 

Professor Adams and Mr. Hobart crossed 
the Atlantic to adjust certain differences be- 
tween the American and French rules with 
regard to the rating of electrical machinery 
which had arisen during the war, when a 
meeting of the International Electrotechnical 
Commission was not possible. As a result of 
the conferences held abroad an arrangement 
was made satisfactory to all concerned, and 
certain changes from the previous Interna- 
tional Electrochemical Commission rules will 
therefore be recommended at the next regular 
meeting of that commission. This meeting 
will probably be held in London during the 
latter part of October in this year. 

Another commission of Professor Adams 
and Mr. Hobart was on behalf of the Amer- 
ican Engineering Standards Committee in 
order to establish relations with corresponding 
committees in other countries. In France 
the corresponding organization is called a 
Permanent Commission on Standardization 
and is appointed by the Minister of Com- 
merce. In Holland the organization is known 
as the Normalization Bureau. In England it 
is the Engineering Standards Association and 
was organized originally by the five national 
engineering societies. It has government affil- 
iations and regularly does the standardization 
work of the government in certain important 
fields. In Switzerland a similar organization 
is contemplated, but it has not yet been per- 
fected. The organizations of Holland and 
France are of comparatively recent origin, as 
is the American Engineering Standards Com- 
mittee. The British association has been in 
operation about eighteen years and is doing 
an enormous amount of very important work, 
having secured the confidence of the govern- 
ment and many organizations (including 
those in the railway and shipbuilding fields) 
not directly represented on the main com- 
mittee. For example, the aircraft section 
alone of the Engineering Standards Associa- 
tion has about fifty subcommittees. 

As a result of the conference held by the 
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American delegates with the representatives 
of the organizations of other countries, very 
cordial relations were established with those 
associations. The resulting cooperation should 
prove of immense value to international com- 
merce, as well as effect a reduction in cost of 
production in many fields. 


RESOLUTIONS OF THE AMERICAN FEDERA- 
TION OF LABOR ON SCIENTIFIC RESEARCH 

WHEREAS, scientific research and the tech- 
nical application of results of research form a 
fundamental basis upon which the develop- 
ment of our industries, manufacturing, agri- 
culture, mining, and others must rest; and 

Whereas, the productivity of industry is 
greatly increased by the technical application 
of the results of scientific research in phys- 
ies, chemistry, biology and geology, in engi- 
neering and agriculture, and in the related 
sciences; and the health and well-being not 
only of the workers but of the whole popula- 
tion as well, are dependent upon advances in 
medicine and sanitation; so that the value 
of scientific advancement to the welfare of 
the nation is many times greater than the cost 
of the necessary research; and 

Wuereas, the increased productivity of in- 
dustry resulting from scientific research is a 
most potent factor in the ever-increasing 
struggle of the workers to raise their stand- 
ards of living, and the importance of this fac- 
tor must steadily increase since there is a 
limit beyond which the average standard of 
living of the whole population can not pro- 
gress by the usual methods of readjustment, 
which limit can only be raised by research and 
the utilization of the results of research in 
industry; and 

Wuereas, there are numerous important 
and pressing problems of administration and 
regulation now faced by federal, state and 
local governments, the wise solution of which 
depends upon scientific and technical research; 
and 

Whereas, the war has brought home to all 
the nations engaged in it the overwhelming 
importance of science and technology to na- 
tional welfare; whether in war or in peace, 
and not only is private initiative attempting 


SCIENCE ; 15 


to organize far-reaching research in these 
fields on a national scale, but in several coun- 
tries governmental participation and support 
of such undertakings are already active; there- 
fore be it 

Resolved, by the American Federation of 
Labor in convention assembled, that a broad 
program of scientific and technical research is 
of major importance to the national welfare 
and should be fostered in every way by the 
federal government, and that the activities of 
the government itself in such research should 
be adequately and generously supported in 
order that the work may be greatly strength- 
ened and extended; and the Secretary of the 
Federation is instructed to transmit copies of 
this resolution to the President of the United 
States, to the president pro tempore of the 
Senate, and to the speaker of the House of 
Representatives. 


NATIONAL RESEARCH FELLOWSHIPS 


Tue National Research Council announces 
further appointments to national research 
fellowships in physics and chemistry. Pre- 
viously six appointments were announced— 
three in chemistry and three in physics. The 
object of the National Research Council in 
maintaining a system of research fellowships 
is to promote fundamental research in physics 
and chemistry primarily in educational insti- 
tutions in the United States. Fellowships are 
awarded to persons who have demonstrated a 
high order of ability in research for the pur- 
pose of enabling them to conduct investiga- 
tions at educational institutions which make 
adequate provisions for research in physics 
and chemistry. The new appointments are as 
follows: 


In Chemistry 


Warren C. Vosburgh, of New York City. 
B.S. Union, 714; A.M., 716; Ph.D., Columbia, 
19. Research assistant to the professor of 
chemistry at Columbia University for the past 
six months. 

George Scatchard, of New York City. A.B. 
Amherst 13! Ph.D., Columbia, 717. Formerly 
research assistant to the professor of chem- 
istry at Columbia University and instructor 


# 
| 
$ 
4 
} 
a 
? 
. 
= 


16 SCIENCE 


in organic chemistry; first lieutenant, Sani- 
tary Corps, U. S. A. 


In Physics 


Ernest F. Barker, of London, Canada. B.S. 
Rochester, 708; M.A., Michigan, 713; Ph.D., 
15. Professor of physics Western Univer- 
sity, London, Canada, since 1915. 

Albert Edward Caswell, of Eugene, Oregon. 
A.B. Stanford, 08; Ph.D., 11. Professor of 
physics, University of Oregon, since 1917. 

The members and acting members of the 
research fellowship board are as follows: 
Wilder D. Bancroft, Henry A. Bumstead, 
Simon Flexner, George E. Hale, Elmer P. 
Kohler, A. C. Leuschner, Robert A. Millikan. 
Arthur A. Noyes, E. W. Washburn. 


SCIENTIFIC NOTES AND NEWS 


Dr. Grorce Hatz, director of the 
Mount Wilson Observatory and foreign secre- 
tary of the National Academy of Sciences, who 
has been for the last ten years a correspondent 
of the Paris Academy of Sciences, has been 
elected a foreign associate, taking the place of 
Adolph von Baeyer, declared vacant by the 
academy. The foreign associates are limited to 
twelve, and the distinction has been held by 
only two Americans—Simon Newcomb and 
Alexander Agassiz. The National Research 
Council, upon the presentation and acceptance 
of Dr. Hale’s resignation as its chairman and 
the election of Dr. James R. Angell as his suc- 
cessor, “created and bestowed in perpetuity 
upon Dr. Hale the title of honorary chairman 
in recognition of his services to the National 
Research Council and to science and research 
by indefatigable efforts that have contributed 
so largely to the organization of science for the 
assistance of the government during the war, 
and the augmentation of the resources of the 
United States through the newly intensive cul- 
tivation of research in the reconstruction and 
peace periods that follow.” 


A DISTINGUISHED service medal has been 
awarded to Colonel William H. Walker, Chem- 
ical Warfare Service, U. S. A., for exception- 
ally meritorious and conspicuous service. 
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“ His extraordinary technical ability, untiring 
industry and great zeal have enabled remark- 
able results to be achieved in the production 
division of the Chemical Warfare Service in 
the face of many obstacles encountered.” 
Colonel Walker has been discharged from the 
Army and has returned to his home in 
Bridgton, Maine. 

Tue University of California has conferred 
its doctorate of laws on President Ray Lyman 
Wilbur and Professor Vernon Charles Kellogg, 
of Stanford University. 


THE degree of doctor of science has been 
conferred by Dartmouth College on Dr. Ray- 
mond Pearl, of the Johns Hopkins University, 


For scientific exhibits at the Atlantic City 
meeting of the American Medical Association 
the gold medal was awarded to Dr. H. S. 
Warthin and the silver medal to Dr. Hideyo 
Noguchi. 

Dr. R. F. Rutran, of McGill University, 
Montreal, president of the Royal Society of 
Canada, has been deputed to represent Canada 
at the International Research Council which 
meets in Brussels on July 18. He will also 
attend the Inter-allied Federation of Chemists 
to be held in London as the representative of 
the chemists of Canada. 


Dr B. E. Fernow, dean of the faculty of 
forestry, University of Toronto, Toronto, 
Canada, since its inauguration in 1907, re- 
tired at the close of the session just concluded. 
He has been appointed professor emeritus. 
Dr. C. D. Howe, a member of the faculty has 
been appointed acting dean. 


Proressor JI. Baytey Batrour has been 
awarded the Linnean gold medal of the Lin- 
nean Society, London. 


At the seventy-first general meeting of the 
Institutton of Mining Engineers held in Lon- 
don on June 19, medals were presented to Dr. 
Auguste Rateau, of France and M. Victor 
Watteyne, of Belgium. 

Dr. JoHn Dewey has been invited by the 
Chinese government to assist in the reorgani- 
zation of its educational system and has for 
this purpose received a second year’s leave of 
absence from Columbia University. 
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Leave of absence has been given by the 
University of California to W. C. Bray, pro- 
fessor of chemistry, who will become one of 
the three directors of research in the new ni- 
trate division laboratory of the government. 


Cartain W. E. Carro.u, who has been in the 
Sanitary Corps of the Army in France, has 
been honorably discharged and will resume his 
duties as head of the department of animal 
husbandry at the Utah Agricultural College 
and Experiment Station. 


Proressor L, M. Winsor, who has been in 
South America as consulting engineer on an 
irrigation project, has returned to Utah where 
he will resume his irrigation investigations 
with the Utah Agricultural Experiment Sta- 
tion and the U. S. Department of Agriculture 
cooperating. 


B. R. Mackay will be in charge of a party 
sent out by the U. S. Geological Survey to 
make explorations in British Columbia. 


Dr. E. W. Gupcer, of the North Carolina 
College for Women, Greensboro, N. C., is 
spending a year’s leave of absence at the 
American Museum of Natural History of 
New York City, where he is associated with 
Professor Bashford Dean in editing the third 
and index volume of the Bibliography of 
Fishes. Letters and separates may be ad- 
dressed to him at the museum. 


Dr. Maurice L. Dott, professor of organic 
chemistry at the North Dakota Agricultural 
College, has resigned to accept a position a3 
research chemist with the American Cotton 
Oil Company. 

THE Committee on Scientific Research of the 
Journal of the American Medical Association 
has made an appropriation for the prepara- 
tion of a critical summary of the epidemiology 
and bacteriology of the influenza pandemic. 
The work has been placed in charge of Pro- 
fessor Edwin O. Jordan, of the University of 
Chicago. It is requested that reprints of ar- 
ticles and statistical records on influenza be 


forwarded to Professor Jordan as soon as pub- 
lished. 


Dr. M. Curtis FaraBer, who was ethnog- 
rapher to the American Commission to Nego- 
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tiate Peace and went to Paris with President 
Wilson’s party, has returned to the University 
of Pennsylvania. While in Paris he was made 
a corresponding member of the Paris Anthro- 
pological Society and of the Association for 
the Teaching of Anthropological Sciences. 


Dr. Recinatp A. Daty, professor of geology 
at Harvard University, will go to Samoa this 
summer under the auspices of the Carnegie 
Institution of Washington to study the vol- 
canic formations and coral reefs of the 
Samoan Islands. 


Masor Victor CLARENCE VAUGHAN, JR., on 
duty with the American Expeditionary Forces 
was accidentally drowned in France, on June 
10. Major Vaughan, who was born in Ann 
Arbor, in 1879, was associate professor of pre- 
ventive medicine and assistant professor of 
medicine in the Detroit College of Medicine 
and Surgery, and the author of valuable con- 
tributions to pathology and bacteriology. 


ADDITIONAL information regarding the obser- 
vations made by Dr. Bauer’s party at Cape 
Palmas, Liberia, during the total solar eclipse 
of May 28-29, states that the magnetic effect 
observed in previous eclipses has been con- 
firmed. The inner corona was very bright, and 
marked outer corona extensions south south- 
east and north northwest were observed. No 
shadow bands were seen. 


THE Selous collection of big-game trophies 
has been presented to the Natural History Mu- 
seum, London, by Mrs. Selous, is said by Na- 
ture to be the finest ever brought together as 
the product of one man’s gun. It consists of 
some five hundred specimens shot by the late 
Captain F. ©. Selous, D.S.O., during a period 
of nearly forty years, some of the trophies 
dating from his earliest days as a hunter. 
The greater part of the collection is African, 
but there are many specimens from Canada, 
Newfoundland, the southern Carpathians and 
Asia Minor. Mrs. Selous has also presented 
to the Natural History Museum the superb col- 
lection of European birds’ eggs, every clutch 
in which was collected by Captain Selous, and 
is labelled most carefully, with exact date and 
locality. The specimens will in due course be 
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removed from Worplesdon to South Kensing- 
ton, and kept together as the “ Selous collec- 
tion” for a period of years. 

TuHeE establishment of a new Jardin des 
Plantes is proposed for France in the park of 
Versailles between the Trianon (villas of 
Louis XIV. and XV) and the Forest of Marly. 
The new garden of about fifteen hundred acres 
will be, to a large extent, supplemental to the 
old Jardin des Plantes in Paris, the further 
expansions of which has been shut off by the 
growth of the city. 


A CONFERENCE devoted to the consideration of 
problems of reconstruction in relation to pub- 
lic health was held in London from June 25, to 
June 28. The subjects considered were, under 
the following heads: (1) The Work of the 
Ministry of Health; (2) The Prevention and 
Arrest of Venereal Disease; (3) Housing in 
Relation to National Health; (4) Maternity 
and Child Welfare, and (5) The Tuberculosis 
Problem under After-War Conditions. 


Miss EuizasetH C. Wuire is offering $50 
apiece for wild blueberry bushes bearing ber- 
ries as large as a cent. She has already se- 
cured two such plants from New Jersey. Be- 
sides propagating from these bushes for her 
own blueberry plantation she will furnish cut- 
tings of them to Mr. Frederick V. Coville, of 
the United States Department of Agriculture, 
for use in his blueberry breeding experiments. 
Details of the offer can be had from Miss 
White, whose postoffice address is New Lisbon, 
New Jersey.. 

Tue University of California, in cooperation 
with the U. S. Bureau of Soils, has started 
work on the soil survey of the Big and Little 
Shasta Valleys in Siskiyou County. E. B. 
Watson, of the Bureau of Soils, is in charge of 
the work and is assisted by Professor Alfred 
Smith, of the university. The survey will 
cover about 450 square miles and when com- 
pleted will be published with a map showing 
the location of each of the soils that occur in 
the region and a report in which each of these 
soils will be fully described. The report will 
also contain a discussion of the agricultural 
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conditions of the region and of the crops that 
can be grown on the soils. 


_ Tue British government proposes to expend 
during the next five years about £2,000,000 on 
agricultural research and agricultural educa- 
tion. Substantial scholarships will be offered 
to men who have distinguished themselves in 
the natural sciences at the universities, and 
a certain number will be selected for employ- 
ment in universities and other institutions. 
Nature says that research is already carried 
on at Cambridge, Rothamsted, Bristol and 
Reading; but whereas at present there are 
probably not more than forty men in England 
and Wales engaged on pure research in agri- 
cultural science, it is hoped that during the 
next decade or so the number may be raised 
to about 150. Another feature will be the en- 
couragement of higher agricultural education 
in colleges by means of grants and in other 
ways. There are about a dozen agricultural 
colleges in England and Wales, and it is hoped 
to bring the farmer into more sympathetic 
touch with them by the creation of more 
demonstration farms and of a keener sense of 
the general value of science in agriculture. 


UNIVERSITY AND EDUCATIONAL 
NEWS 


Aw unnamed donor has provided the funds 
for a new chemistry building for Cornell Uni- 
versity, to take the place of Morse Hall, which 
was destroyed by fire several years ago. The 
sum promised is said to be about $1,000,000. 


By the will of the late Professor William 
G. Farlow his books, papers, manuscripts etc., 
are left to Harvard University, to be known 
as the Farlow Reference Library. The sum 
of $25,000 is left in trust for his assistant, 
Arthur B. Seymour, who will enjoy the in- 
come during his life. On his death the in- 
come will be added to a gift of $100,000 pre- 
viously made to Harvard, which is known as 
the John §S. Farlow Memorial Fund. Pro- 
fessor Farlow further provides that on the 
death of his wife $100,000 be given to Har- 
vard and added to the John S. Farlow Memo- 
rial Fund. 
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Tue Peking Union Medical College, Peking, 
China, which has been built under the direc- 
tion of the Rockefeller Foundation, will be 
open for the instruction of students in Oc- 
tober, 1919. The school will be coeducational. 
There is also a premedical school offering a 
three years’ course which was opened in 1917. 


Dr. Henry Kraemer has been appointed 
dean of the college of pharmacy of the Uni- 
versity of Michigan. 


C. E. Newton, acting dean of the school of 
mines at the Oregon Agricultural College 
since the resignation of Dean E. K. Soper 
several weeks ago, has been made dean of the 
school. He was graduated from Michigan 
School of Mines in 1916, and was assistant 
professor of engineering at the University of 
Washington for several years before going to 
the Oregon College in 1917 as associate pro- 
fessor of metallurgy. 


Dr. Sumner C. Brooks, of the department 
of tropical medicine of Harvard University, 
has been appointed associate professor of 
physiology and bio-chemistry at Bryn Mawr 
College. 


At the University of Virginia Dr. Graham 
Edgar, who was associate professor of chem- 
istry from 1910 to 1917, has been made pro- 
fessor of chemistry... He received the B.S. 
degree from the University of Kentucky and 
the Ph.D. degree from Yale University. John 
H. Yoe has been made adjunct professor of 
chemistry. He holds the degree of bachelor 
of science from Vanderbilt University and 
that of master of science from Princeton Uni- 
versity. He will receive his doctor’s degree 
this year at Princeton. 


Masor A. J. AtuMaAnpD has been appointed 
to the chair of chemistry at King’s College, 
University of London. Prior to his engage- 
ment in war work he was demonstrator in 
physical chemistry at the University of Liver- 
pool. 


CotoneL J. G, Apami, Strathcona professor 
of pathology and bacteriology ‘in McGill Uni- 
versity since 1892, has accepted the vice-chan- 
cellorship of the University of Liverpool. 
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DISCUSSION AND CORRESPONDENCE. 


METCALF AND BELL UPON SALPIDZ' 


Proressor T. D. A. Cockerell has called my 
attention to three errors in my? recent dis- 
cussion of the taxonomy of the Salpide. He 


writes: 


There are a few points which seem to need 


elucidation or correction, and I venture to present ~ 


them for your consideration. 
1. Apsteinia was used by Schmeil in Crustacea 


in 1895. 
2. Brooksia is uncomfortably like Brookesia 


Gray 1864 (Reptilia), but the difference of a let- 
ter saves it in my opinion. 
3. Ritteria was used by Kramer in Arachnida in 


1877. 
4. You call the above subgena but treat them as 


genera, using binomials. This is inconsistent: you 
surely should get down one side of the fence. 

5. You make Salpa fusiformis the type of Salpa, 
but this can not be, as Forskal named mazima in 
1775, and although he recorded fusiformis without 
name, Cuvier in 1804 described it as a species. It 
surely is necessary to consider maxima the type of 


Salpa. 


1. For Apsteinia substitute Ihlea, after J. E. 
W. Ihle, a most accurate student of the 
Salpide, who has worked upon most of the 
species of this subgenus. 

2. The fact that two zoologists had similar 
names, Brooks and Brookes, should hardly pre- 
vent naming genera or subgenera after each, 
especially when the names so given do not 
resemble each other in pronunciation. 

3. For Ritteria substitute Ritteriella, Dr. 
Cockerell’s suggestion with which I concur. 

4. I do not see objection to using the sub- 
generic name in binomial reference in a paper 


which deals cnly with one genus. Such usage 


aids brevity and is not in danger of being 
misunderstood. 

5. The reference to Salpa fusiformis as the 
typus instead of Salpa maxima is clearly an 
error, and I do not understand how it crept 
into my manuscript, for in the synonymy 

1‘*The Salpide, A Taxonomic Study,’’ U. 
National Museum Bulletin, 100, Vol. 2, Part 2. 

2The paper was written by me and the errors 
are mine, not Miss Bell’s. 
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paragraphs under the two species I show 
maxima named in 1775 and fusiformis in 1804. 

I wish very cordially to thank Professor 
Cockerell for his kindness in calling these 
errors to my attention and giving me the op- 
portunity to correct them. 

Dr. Ellis L. Michael questions a statement 
in the same paper (page 139) in which I say: 
“The solitary individuals (of Thalia demo- 
cratica) lie at a considerable depth during 
winter, spring and early summer, coming to 
the surface with the aggregated zooids in the 
fall.” He writes that the records of the 
Scripps Institution show “the almost com- 
plete restriction of both generations to the 
months of June and July. I have gone 
through our list of deep water collections 
again, and find that the statement made in 
my (published) report to the effect that, when 
all depths are considered, the species is still 
almost entirely restricted to the months of 
June and July, stands as given.” 

My statement quoted above was somewhat 
inaccurate. Salpa (Thalia) democratica has 
been found at the surface every month in the 
year, but in North Atlantic waters it is most 
abundant at the surface from July to Septem- 
ber. When not at the surface the animals 
must be in deeper water. A more accurate 
statement than the one quoted would be that 
both solitary and aggregated forms of Salpa 
(Thalia) democratica are less frequent at the 
surface during the colder months, becoming 
more abundant as summer advances, and be- 
ing most abundant in the late summer and 
early fall. The conditions off the California 
coast seem a bit exceptional, the time of 
maximum frequency of this species at the sur- 
face of the ocean being about a month earlier 
than in North Atlantic waters, and the species 
being less frequent in the winter, spring and 
fall than in many regions. Dr. Michael’s re- 
port of its abundance in June and July and 
its scarcity at other times, reminds one of 
Agassiz’s reference to the sudden appearance 
of this species off the New England coast and 
its equally sudden disappearance.* In few, if 


8‘*Three Cruises of the Blake,’’ Bull. Mus. 
Comp. Zool. Howard Univ., Vol. 14, 1888, p. 190. 
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any, other localities have so full records of 
distribution of pelagic organisms been made, 
as off La Jolla, and it may be that similar 
complete records for this species for other 
localities would show somewhat closer agree- 
ment with the records of the Scripps Insti- 
tution. 
Maynarp M. Metcatr 
THE ORCHARD LABORATORY, 


OBERLIN, OHIO, 
June 12, 1919 


“WORKING UP” IN A SWING 


A CHILD sitting or standing in a swing can 
“work up” until he is swinging through a 
considerable distance. How is it possible for 
him, without touching his feet to the ground, 
to increase the extent of his swinging? As 
I do not recall ever seeing any discussion of 
this matter, the following note may not be out 
of place. 

What the child does appears to be this: 
Near the end of an excursion he shifts his 
position so that he is on the whole farther 
from the axis of rotation [limb of tree, or 
other support], and when he is near the middle 
of his path he brings himself back again to- 
ward the axis. Now a shift of matter either 
away from the axis of rotation or toward it 
changes the moment of inertia about that 
axis, and therefore tends to change the an- 
gular velocity. In fact, unless a large torque 
is acting, a sudden shift must necessarily 
change the angular velocity. If the shift is 
made at a time when the angular velocity is 
small the change in angular velocity is small, 
but if the shift is made at a time when the an- 
gular velocity is large the change in the an- 
gular velocity may be considerable. Thus by 


- moving toward the axis when near the middle 


of his path the child increases his velocity, 
whereas by moving away when near the end 
of the path he produces little change in his 
velocity. 

This action may be imitated by a pendulum. 
Instead of keeping the length of the pendulum 
constant, the upper end of the suspending cord 
is passed over a hook and is held by a hand. 
The pendulum is set swinging with a small 
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amplitude. When near one end of the path 
the length of the pendulum is increased, and 
when near the middle of the path the length 
is decreased. In the course of a few swings 
the amplitude can be very greatly increased. 
The process can also be reversed and the mo- 
tion of the pendulum very quickly damped. 

The increase in the energy of the pendulum 
as its amplitude increases comes from the 
work done in lifting the bob when near the 
middle of its path. This is because a given 
change in the length of the pendulum involves 
a greater vertical displacement when the pen- 
dulum is nearly vertical than when it is much 
inclined to the vertical. 

ArtTHuR TaBErR JONES 


SmiTH COLLEGE, 


A QUICK METHOD OF ELIMINATING SEED- 
BORNE ORGANISMS OF GRAIN 

THe seed-borne diseases of grain have 
proved difficult to definitely eliminate from 
the seed. In connection with studies of hot 
formaldehyde as a fungicide for potato dis- 
eases it was tried for wheat scab. It was soon 
apparent that holding the grain in a formalde- 
hyde solution at 50° C. as for potato scab 
was ineffective in killing the fungus or de- 
structive to the viability of the seed. In order 
to overcome these difficulties the grain was 
suspended just above the formaldehyde solu- 
tion one part in 240 parts of water and the 
temperature was raised to 98 to 99° C. and 
the time of exposure shortened to twenty 
seconds. Under these conditions all fungi in 
or on the seed were killed and in the majority 
of cases the bacteria were also eliminated. 
This momentary treatment did not injure the 
germinating capacity of the seed. The fungus 
flora of wheat seeds were destroyed in twenty 
seconds while the germinating capacity of the 
grain was not injured in forty seconds and 
only slightly at fifty. It is believed this 
method can be made practical for the control 
of scab and other seed borne diseases of grain. 

I. E. Metuus, 
L. L. Ruopes 


Towa EXPERIMENT STATION, 
AmEs, Iowa 
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SCIENTIFIC BOOKS 


The Grand Fleet, 1914-1916: Its Creation, 
Development and Work. By Admiral Vis- 
counT JELLICOE of Scapa. New York, Geo. 
H. Doran Co. 1919. 

One hardly expects a critical review of a 
book of this character except in military jour- 
nals. Yet, this book is a plain, unvarnished 
narrative of the meeting in battle of the two 
great fleets of Great Britain and Germany. 
Jutland was the culmination of a struggle for 
supremacy on the seas and back of that for 
world domination. It was essentially a try- 
out of scientific methods of annihilation as 
developed and adopted by the two leading na- 
tions of the world. The book might well 
carry as a sub-title “Science in Naval War- 
fare up to 1916.” And therefore brief com- 
ment upon the scientific methods of the op- 
ponents is not out of place here, for we all 
know now that professional military and naval 
men have to lean and lean heavily upon non- 
official scientific men. 

The battle of Jutland as described in this 
book reminds one of a Homeric conflict, for 
just when some great captain had closed with 
his antagonist, the watching gods, disguised 
as mists, fogs and poor visibility intervened 
and separated the fighters. Much as we would 
like to compliment the British, the palm for 
preparation and scientific attainment must go 
to the Germans. The British had more ships 
and more guns; but the Germans had better 
range finders, better telescopic sights, better 
mine fields, better torpedoes, better subma- 
rines and more of them, better overhead ob- 
servation facilities and a Zeppelin or two. 

The Grand Fleet (British) appears to have 
made use of a single seaplane which flew very 
low, yet whose observations as Vice Admiral 
Beatty says, were “ of distinct value.” 

The German battleships were of greater dis- 
placement than contemporary British ships 
and carried a greater weight of armor. Nine 
of the British dreadnaughts had protection to 
the main deck only, while all of the German 
dreadnaughts had side armor to the upper 
deck. The Germans had a delay action fuse 
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which, combined with a highly efficient armor- 
piercing projectile, insured a bursting of the 
shell inside instead of outside the protecting 
armor. They also had decided advantages in 
under-water protection of their capital ships, 
and so when one of their ships was mined or 
torpedoed, it did not necessarily sink, while 
the British ships when thus hit, rarely sur- 
vived. The Germans had star-shells, unknown 
at that time to the British. They could locate 
the British destroyers at night without reveal- 
ing their own position. The German search- 
lights were more powerful and their control 
more effective. Lights and guns could be 
brought to bear upon a sighted vessel with a 
minimum of delay. They had also a better 
system of director firing of the secondary 
armaments, 

How then did the Grand Fleet manage to 
do as well as it did? Probably because officers 
and men possessed enduring courage and that 
fine spirit of determination to take any odds 
and do their duty. We believe that our own 
Navy has much of the same spirit. 

It is not to be supposed that the German 
High Command did not know of the inferior 
scientific equipment of the Grand Fleet. They 
were fully aware of the departmental methods 
and official inertia that can operate so effect- 
ively to bar progress and arrest development. 
Admiral Jellicoe places no blame for this fail- 
ure to keep the Grand Fleet properly equipped, 
yet his manifest apprehension when relieved 
of command of the Fleet to accept promotion 
as First Lord of the Admiralty indicates the 
probable seat of the trouble. 

In the book there are constant references to 
weather interference with naval operations. 
It is invariably offered as justification for 
change of course or failure to complete some 
projected mevement. One wonders if it ever 
occurred to the High Lords of the Admiralty 
that a decisive conflict would take place some 
day between the fleets in the North Sea, and 
that the issue might hang upon the weather, 
as indeed it did? And was there a compre- 
hensive study of the aerography of that ocean 
available? There was not. The highest me- 
teorological authority in Great Britain in- 
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formed the writer, that “the English left the 
study of the weather of the North Sea to the 
Germans.” 

In the memorandum issued to the fleet after 
the Jutland battle it is stated that “ weather 
conditions of a highly unfavorable nature 
robbed the Fleet of that complete victory 
which was expected by all ranks .. .” and 
King George visiting the fleet on June 15, 
said to the captains, “ Unfavorable weather 
conditions and approaching darkness pre- 
vented that complete result which you all ex- 
pected; but you did all that was possible in 
the circumstances, .. .” 

It is an open question whether the weather 
prevented a victory. Fog and mist may 
have helped the British, for certainly the 
punishment inflicted by the German battle- 
ships, when visibility permitted, was severe. 

In connection with the weather conditions 
there is one interesting little sidelight on Lord 
Kitchener’s death. A northeast gale prevailed 
at Scapa Flow, on June 5 when K.K. on his 
way to Archangel visited the Grand Fleet. 
It had been intended that the ship carrying 
him and his escort should depart up the east- 
ern side of the Orkneys; but in conference, 
owing to the gale, it was decided that the 
Hampshire should take the west or lee side. 
By the time the ship was outside, the center 
of the storm had passed and the wind had 
backed to the northwest. So there was no lee 
on the west side of the Orkneys and when the 
accident occurred the sea was so high that no 
help could be rendered. In brief a faulty fore- 
cast of the weather sent England’s great cap- 
tain and those with him to their doom. 

On p. 380 it is stated that “gunfire and 
under-water explosions were heard at intervals 
during the night and curiously enough the 
under-water explosions, four or five in number, 
were quite clearly recorded on a barograph in 
the Malaya, 2 ship well placed for the pur- 
pose as she was in the rear. There is little 
doubt that these records showed the explosion 
of our torpedoes against enemy ships.” The 
natural question is, what kind of a barograph 
was it, and did any of the other barographs, 
assuming there were some, show similar 
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records? Evidently there was no attempt at 
sound ranging. 

The typographical work on the book is ex- 
cellent except that the photographs, charts 
and diagrams are poorly lettered and not up 
to the rest of the book. 

A. M. 


SPECIAL ARTICLES 


VARIATIONS IN THE ELECTRICAL POTENTIAL 
OF THE EARTH 


AT a meeting of the Academy of Science of 
St. Louis, held on March 17, the writer pre- 
sented diagrams representing variations in 
gravitational attraction between the masses of 
the Cavendish apparatus in the second story 
of the physies building at Washington Uni- 
versity. 

This apparatus is composed of a shield in 
which the smaller masses are suspended on a 
bi-filar suspension of silk fibers. The top, bot- 
tom and ends of this shield are of wood, cov- 
ered within and without with tin-foil. The 
sides are of sheet metal, clamped to the wood 
frame by bars of wood and the joints sealed 
with wax. The wood clamps are covered by 
tin-foil. The whole is then surrounded by two 
end caps of metal which meet at the middle of 
the shield and are sealed together with tin-foil. 
The position of the suspended masses is deter- 
mined by a telescope and scale in the usual 
manner. The mirror is observed through a 
narrow slit in the two metal screens which 
surround the suspended masses, and which is 
closed by a strip of glass sealed to the inner 
sheet of metal. The suspended masses are elec- 
trically charged by means of a wire armed 
with a pin which is thrust through a glass 
tube which is passed through a small opening 
in the end of the shield. When connected 
with the electrical machine in an adjoining 
room the air within the shield and the sus- 
pended masses were charged. This operation 
was made to come about gradually by having 
a gap armed with pins in the line leading to 
the machine. In some eases the suspended 
masses would swing into contact with the 
metal sheets forming the sides of the screen. 
It was arranged that they should be deflected 
towards the large masses. It was found that 
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on withdrawing the glass tube and pin and 
closing the opening in the screen with tin-foil, 
the small masses could be liberated with an 
initial velocity approaching zero, by connecting 
the large masses and screen directly with the 
machine terminal, eliminating all gaps in the 
line. The impression thus created was that 
gravitational attraction was thus diminished 
until the torsional effect of the bi-filar suspen- 
sion could detach the small masses from the 
screen, to which they were held by an elec- 
trical attraction. 

After the suspended masses had come to rest 
in the center of the screen, which was usually 
on the following day, the large masses were 
directly connected with a large copper rod on 
the outer wall of the building, which served as 
lightning protection for the building. This 
rod was the ground connection for a steel tower 
on the roof of the building, which formerly 
was part of a system for wireless telegraphy. 
The top of this tower is 100 feet above the 
ground. This tower and the earth replaced the 
electrical machine, in the electrification of the 
large masses. 

On clear days when there was practically no 
wind, the gravitational attraction of the large 
masses for the suspended masses has some- 
times been diminished, until it has apparently 
become a repulsion. All artificial heat was 
cut off from the room, so that its temperature 
increased during the day not more than two or 
three degrees centigrade. The temperature of 
the air in contact with the large masses was 
under constant observation, the recording be- 
ing made by means of a telescope. The tem- 
perature could be read accurately to tenths of 
a degree Centigrade, and hundredths of a de- 
gree could be estimated with fair precision. 

When the masses were not in connection 
with the lightning rod, the rise in temperature 
during the day caused a very slow increase in 
the reading which determined the position of 
the suspended masses. This change was due 
to convection currents within the shield sur- 
rounding those masses. 

These convection effects have been very 
carefully examined. They are distinctly ap- 
preciable when the temperature of the room 
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increases by two degrees in six or seven hours. 
They are very marked when a door opening 
into the hallway is opened for four or five 
minutes, allowing warmer air to enter the 
room. The entrance door used when this work 
is being done is in an adjoining room. When 
a window is raised for a few minutes, allowing 
colder air to enter, a sudden decrease in the 
seale reading results. The convection effect 
increases as the rate of change of temperature 
increases. 

. When the suspended masses have been posi- 
tively charged, and the large masses have been 
connected with the lightning rod marked ef- 
fects have been observed on clear days when 
there was little or no wind. Sometimes the 
effect was to eliminate convection effects. In 
all cases there was an apparent decrease in 
gravitational attraction. The maximum de- 
crease was usually in the afternoon at about 
three or four o’clock. The decrease varied 
from twenty-five to near two hundred per cent. 
In other words, gravitational attraction was 
apparently converted into a repulsion. 

_ These results seem to indicate that there is a 
daily variation in the electrical potential of 
the earth. The atmosphere, ionized by solar 
radiation, acts inductively upon that part of 
the earth which is exposed to sunlight. Light- 
ning flashes from cloud to cloud or from clouds 
to earth furnish abundant evidence that there 
are also local variations in the potential of the 
earth. There is no reason why we should not 
continue to assume the potential of the earth 
to be zero, as we assume the level of the ocean 
to be zero in altitude, but there is evidence 
that there is a condition of matter such that its 
electrical potential may be defined as zero ab- 
solute. It is the condition or potential of two 
masses having a like potential due to charges 
upon them when their gravitational attraction 
for each other is a maximum. 

It seems very probable that the free ter- 
minal of a machine having the other terminal 
grounded in a pond of water, may be at times, 
nearer to a potential zero absolute, than the 
grounded terminal, when the machine is in 
active operation. This would fully account for 
different results obtained when the electrical 


[N. S. Von. L. No. 1279 


machine is used in the electrification of the 
large masses. These results appear to furn- 
ish a complete explanation of the phenomenon 
known as St. Elmo’s fire. 
Francis E. NipHer 
WASHINGTON UNIVERSITY 


THE BUFFALO MEETING OF THE 
AMERICAN CHEMICAL SO- 
CIETY. IV 


DIVISION OF PHYSICAL AND INORGANIC CHEMISTRY 
W. E. Henderson, Chairman 
W. A. Patrick, Secretary 


Action of perchloric acid ‘on metals and non- 
metals: H. H. WiLLARD and A. H. HUISKEN. 

Perchloric acid as an oxidizing agent in the de- 
termination of chromium and vanadium: H. H. 
WILLARD and W. E. CAKE. 

Perchioric acid as a dehydrating agent in the 
determinination of silica: H. H. WILLARD and W. 
E. CAKE. 

The arrangement of electrons in atoms and 
molecules: IrviINc LaNGMurIr. Starting from 
Rutherford’s and Lewis’ theory and from chem- 
ical data, a theory of atomic and molecular struc- 
ture is developed in which the electrons are sym- 
metrically arranged about the nucleus in concen- 
trie shells. From some simple postulates the 
broad features of the physical and chemical prop- 
erties of all the elements (including eighth group 
and rare earths) are derived. There follows a 
new and rational theory of valency called the octet 
theory, identical with the ordinary theory for or- 
ganic compounds and for inorganic compounds 
giving Werne’s theory as a special case. The 
theory also explains the magnetic properties of 
the elements. 

Preferential catalysis and the purification of 
hydrogen: H. 8. Taytor. 

New measurements on the direct synthesis of 
ammonia (lantern): L. H. ADAMs. 

Application of the thermionic amplifier to con- 
ductivity measurements (lantern): L. H. ADAMS 
and R. E. HALL. 

Electrometric titrations, with special reference 
to the determination of ferrous and ferric iron 
(lantern): J. C. Hosterter and H. 8. Roserrs. 
Conditions are given under which very small, as 
well as large, amounts of ferrous and ferric iron 
can be readily determined. Ferrous iron is titrated 
directly with potassium dichromate (0.002 N to 
0.10 N) following the change in potential against 
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a calomel electrode; ferric iron is reduced with 
stannous chloride after which the excess of the 
reducing agent and the ferrous iron are titrated 
together, the curve of potential against quantity 
of dichromate showing two points of inflection be- 
tween which is the amount of dichromate corre- 
sponding to the iron. Small amounts of ferrous 
iron can be determined directly in ferric salts and 
similarly ferric iron directly in ferrous salts: 
other applications of the method are given. 

The effect of strain on solubility (lantern): J. 
C. Hosterrer. It is possible that fluctuating tem- 
perature and, perhaps, some indirect effects brought 
about by pressure may account for the solidifica- 
tion of erystals compressed in contact with their 
solution by loosely fitting pistons—as found by 
James Thomson, Le Chatelier and Spring—with- 
out the necessity of postulating large increases in 
solubility due to non-uniform pressure. In pre- 
liminary experiments, individual crystals were sub- 
jected to stress at constant temperature by direct 
loading, and the effect on the concentration of the 
surrounding solution studied, by measuring the 
electrical conductivity. No change in concentra- 
tion was found. The test was sufficiently sensi- 
tive to indicate that the effect of non-uniform 
pressure is much less than that produced by the 
same pressure acting uniformly. However, in 
another series of experiments in which an un- 
loaded erystal was placed alongside a loaded ery- 
stal, the former grew at the expense of the latter, 
showing that a very slight increase of solubility 
was produced by the stress. The method of load- 
ing the crystals has a large influence on the ef- 
fects found, thus indicating the importance of 
the stress distribution. The experiments of 
Becker and Day on the linear force of growing 
crystals are cited as indicating the stability of a 
crystal in its solution, even when subjected to 
pressure. In their experiments loaded crystals 
were found to lift the load during growth, al- 
though the pressures on the supporting edges of 
the erystals were finally of the order of magni- 
tude of the crushing strength of the crystal. The 
evidence so far obtained indicates that the effect 
of strain on solubility is a second order effect. 

A method of growing large perfect crystals from 
solution (lantern): Roy W. Moorz. This method 
consists briefly of placing or hanging a small seed 
crystal or several of them in a nearly-saturated so- 
lution, cooling the solution until it is very slightly 
supersaturated, and maintaining a state of slight 
supersaturation by slowly cooling the solution, 
with the temperature regulated within very 
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narrow limits. Under these conditions, the seed 
erystals will build out to form perfectly devel- 
oped, clear erystals, and these will continue to 
grow clear and perfect as long as a state of slight 
supersaturation is maintained. By this method, 
crystals of Rochelle Salt have been produced that 
are three inches or more long and two inches thick, 
perfectly clear and with all surfaces and angles 
perfectly developed. This method should be ap- 
plicable to any substance which crystallizes from 
solution either in water or other solvents, pro- 
vided the solubility varies considerably with the 
temperature. 

Action of nitrogen and hydrogen mixture on 
steel at high pressure and temperature (lantern) : 
R. O. E. Davis. When subjected to an atmosphere 
of nitrogen and hydrogen at high pressure and 
temperature of 500° C. for some weeks carbon steel 
shows a marked change in physical characteristics ; 
it is probable that a compound is formed between 
the iron and the gases. 

Comparative tests of palau and rhotanium ware 
as substitutes for platinum laboratory utensils 
(lantern): L. J. GurevicH and E. WicHrErs. A 
series of tests has been carried out at the bureau to 
determine the suitability of the palau and rho- 
tanium alloys as substitutes for platinum labora- 
tory ware. The tests were of two types, the aim 
being to determine the resistance of the materials 
to chemical reagents, and their behavior on heat- 
ing. These tests indicate that rhotanium ‘‘A’’ 
ware is superior to platinum ware both of high 
(2.4 per cent.) and low (0.6 per cent.) iridium 
content in respect to its resistance to loss on heat- 
ing. The losses on treatment with acid, after 
heating, are about equal. Grade ‘‘A’’ ware com- 
pares favorably with platinum in resistance to 
boiling hydrochloric and hydrofluoric acids, to 
boiling 20 per cent. sodium hydroxide, and to 
fusion with sodium carbonate in a muffle, and with 
potassium pyrosulphate. It is superior to plati- 
num in resistance to the action of boiling sul- 
phurie acid, and inferior in its resistance towards 
boiling concentrated and dilute nitrie acids, boil- 
ing 10 per cent. ferric chloride solution, and for 
fusions with sodium hydroxide. The only objec- 
tion that may be raised to its use is the rather 
low melting point of the alloy, which makes it 
impossible to blast or strongly heat the ware with- 
out melting it. As far as resistance to loss in 
weight on heating to 1,200° C. is concerned, rho- 
tanium ‘‘C’’ and palau wares are about equal, if 
not slightly superior, to platinum ware containing 
0.6 per cent. iridium. They are surely superior to 
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platinum ware containing 2.4 per cent. iridium. 
Palau and rhotanium ‘‘C’’ behave towards reag- 
ents in about the same way as rhotanium ‘‘A,’’ 
except that they are not suitable for potassium 
pyrosulphate fusions and are inferior to grade 
‘*A’?’ for sodium hydroxide fusions. The only 
striking distinction between rhotanium ‘‘C’’ and 
palau is the latter’s slight superiority in the case 
of the potassium pyrosulphate fusions. Palau and 
both grades of rhotanium may all be used to ad- 
vantage in the electrolysis of chemical solutions, 
but only as cathodes. As anodes the alloys are 
worthless. It is believed that in order that the above 
tests may indicate the true merit of the alloys, in- 
formation should be available as to the behavior of 
these wares in actual laboratory service. Unfor- 
tunately the authors have very little of such in- 
formation at their disposal, and suggest that any 
further available information of this nature, both 
favorable and unfavorable, be communicated to 
the Bureau of Standards. 

Hydrogen overvoltage; applications to reduc- 
tion, metal corrosion and deposition (lantern): D. 
A. MacINNEs and A. W. ConTIERI. MacInnes and 
Adler have advanced a theory in which hydrogen 
overvoltage is related to the surface energy neces- 
sary to form the evolved bubbles. The theory re- 
quires that the overvoltage increase with a de- 
erease of the external pressure, and vice versa, a 
prediction verified in some unpublished work by 
Goodwin and Wilson. In this paper it is shown 
that, in acid solutions, reduction by metals is ac- 
celerated, corrosion of metals is decreased, and 
the electrolytic deposition of metals is made more 
efficient, by reducing the external pressure. 

The ternary system CaO-MgO-SiO, (lantern): 
JOHN B. Frercuson and H. E. Merwin. A brief 
discussion of the experimental methods, followed 
by a general survey of the liquidus-solidus rela- 
tions. Several new compounds will be described; 
the solid solutions of different types which occur 
will be touched upon and the effect of solid solu- 
tions upon inversion temperature will be men- 
tioned. 

The influence of chemical composition on the 
birefringence in strained glass (lantern): ERSKINE 
D. WILLIAMSON. All glasses to be used for optical 
instruments must be tested for the presence of 
internal strains. The only convenient method of 
accomplishing this is to measure birefringence as 
observed between crossed nicols. It is therefore 
necessary to know how the observed birefringence 
for a given amount of strain depends upon the 
composition of the glass which is being used. Fig- 
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ures are presented for the eight types of optical 
glass made by the Pittsburgh Plate Glass Com- 
pany during the war. 

The determination of oxygen by the copper-am- 
monia-ammonium chloride reagent: W. L. BADGER. 

Fluidity and hydration (lantern): EvGENE C. 
BINGHAM. 

The preparation of cyanogen chloride: W. L. 
JENNINGS and W. B. Scorr. Nearly quantitative 
yields (98 per cent.) of cyanogen chloride may be 
obtained conveniently by passing chlorine into 
finely powdered sodium cyanide, containing 2 per 
cent. of water, suspended in earbon tetrachloride 
and kept cooled to —3° C. At the end of the 
operation the product is distilled off and by re- 
distillation over mereury is obtained pure. This 
method appears to be an improvement on the 
earlier methods in which mereuric cyanide was 
used as initial material, and on the later methods 
in which chlorine was passed into aqueous solu- 
tions of hydrocyanie acid or alkaline cyanides. 

Electrolytic preparation of permanganates: 
CHARLES HECKER. 

A study of the constant-boiling mizture of hy- 
drochloric acid and water: MARION HOLLINGSWORTH. 

A holder for spools of iron wire for standardiza- 
tion: Marion HOLLINGSworTH. The holder is 
made from sheet metal and carries the spool sup- 
ported in a stoppered bottle. The construction is 
such that the wire may be conveniently drawn out 
as desired without exposing that which is left to 
the corroding atmosphere of the laboratory. 

A new buret support: MARION HOLLINGSWORTH. 
This support is designed to carry a buret attached 
to a supply bottle. It has the advantage that the 
buret’s height may be varied without any of the 
graduations being obscured. 

CHARLES L. Parsons, 
Secretary 


(To be concluded) 
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